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as follows: 



--1. {2X amended) A protein icompVising] cci listing of a CRAFl 

amino acid seguence shown in Figure 1 
truncated at tke amino terminus by [an 
least] 323 aminAapid residues up to 414 
amino acid res^ubs, or a variant thereof 
wherein the variantx comprises a conservative 
amino acid substitution . capable of 
inhibiting CD4 0-mediajied cell activation- 



REMARKS 

Claims 1-20 were pending. The Examiner withdrew claims 5-20 from 
further consideration. Applicants have canceled claim 2 without 
prejudice. Applicants have amended claim 1 to more particularly 
point out the presently claimed invention. Support for the 
amendment may be found in Figure 1 and i iter alia in the 
specification, for example on page 8. lines 3-8. Support for 
"conservative amino acid substitution" may be found on page 9 in 
Table 1 of che subject specification. Applicants have amended 
Che specification to include the appropriate Sequence ID Number 
as requested by the Examiner. Applicants maintain that these 
amendments raise no issue of new matter. Thus, claims l, 3 and 
4 are pending, 

Election/Restriction 

The Examiner stated that applicant's election with traverse of 
Group I, claims 1-4 in Paper No- 11 is acknowledged. The 
Examiner stated that the traversal is on ground ( s ) that the 
process of Group II cannot be practiced with another materially 
different product, as now amended.. The Exa Iner did not find 
this persuasive because, as made of record in the Restriction of 
February 28, 1998, the inventions can allegedly be shown to be 
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distinct: if either or both of the following can be shown: (1) tihe 
process for using the product as claimed can be practiced with 
anocher materially different product, or (2) the product as 
claimed can be used in a materially different process of using 
that product (MPEP 5806.05(h)). The Examiner stated that in the 
instant case, the polypeptide of Group I may be used in screening 
assays or to generate antibodies. The Exami:: .r stated that the 
requirement is still deemed proper and is therefore made final. 
The Examiner withdrew claims 5-20 from further consideration and 
stated that claims 1-4 are under consideration in the 
application. 

In response, applicants acknowledge that the Examiner withdrew 
claims 5-20 from consideration. 

Specification 

The Examiner objected to the disclosure because the specification 
at page 22 contains a se.quence disclosure without it's 
corresponding SEQ ID No, The Examiner required appropriate 
correction. 

In response, applicants have amended the disclosure to include 
the SEQ ID NO where appropriate on page 22, In view of this 
amendment, applicants request that the Examiner reconsider and 
withdraw this objection in view of the amendment. 

Rejection Under 35 U.S-C. §112. second paragraph 

On page 3 of the August 18, 1998 Office Action, the Examiner 
rejected claims 1-4 as being indefinite for failing to 
particularly point out and distinctly claim the subject matter 
which applicant regards as the invention. 

The Examiner stated that the claims are indefinite in that they 
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only describe the protein of interest by an arbitrary name. The 
Examiner stated that while the name itself may have some notion 
of the activity and function of the protein, there is nothing in 
the claims which distinctly and definitely describes or points 
out the protein. The Examiner stated that others in the field 
may isolate the same CRAFl protein and give such an entirely 
different name. The Examiner stated that applicant should 
particularly point out and distinctly claim the CRAFl protein by 
claiming characteristics associated with the protein. The 
Examiner stated that claiming biochemical molecules by a 
particular name given to the protein by vari .-xs workers in the 
field fails to distinctly point out what the protein is. The 
Examiner also noted than the instant recitation of an apparently 
truncated protein by the open language "protein comprising CRAFl 
truncated- . is confusing because it isn't clear if more than the 
truncated protein is contemplated. 

The Examiner also stated that the phrase "CD40 mediated cell 
activation" found in claim 1 is vague and indefinite because the 
metes and bounds of what is including and definitive of 
''activation" cannot be determined. The Examiner stated that 
neither the claims nor the specification provide a clear 
definition of what parameters determine or are definitive of cell 
activation. The Examiner also stated that dependent claims 2-4 
do not clarify the above indef initeness . 

In response, applicants respectfully traverse the rejection of 
claims 1-4 under 35 U.S.C. §112, second paragraph. Without 
conceding the correctness of the Examiner's position, applicants 
have amended claim 1 hereinabove and maintain that the amendment 
raises no issue of new matter. Applicants have amended the claim 
to recite **consisting of" in order to address and obviate the 
Examiner's objection to the language "comprising." Applicants 
have also amended claim 1 to include a reference to the amino 
acid sequence of CRAFl shown in Figure 1 of the present 
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application. Applicants maintain that the presently claimed 
invention is particularly pointed out in the language of claim 
1. Applicants maintain that the present invention is distinctly 
claimed and request the Examiner to reconsider and withdraw this 
ground of rejection. 

As no the Examiner's concern regarding the phrase "CD4 0 mediated 
cell activation," applicants maintain that one of skill in the 
art would know how to determine cell •'activation" and to 
illustrate this point, applicants have attached hereto as Exhibit 
1 a reference which indicates that one of skill would know the 
metes and bounds of CD40 mediated cell activation prior to the 
effective filing date of March 11, 1996- The reference, Potocnik 
et al., {1990) "Expression of Activation Antigens on T Cells in 
Rheumatoid Arthritis Patients'* Scand- J. Im;..unol , 31:213-224, 
examined both normal and rheumatoid patient synovial tissue for 
CD40 expression by the monoclonal antibody B-EIO. CD40 
triggering of B cells was known prior to the effective filing 
date of the present application. CD23 upregulation is one marker 
of B cell activation. 

In addition, applicants draw the Examiner's attention to page 24, 
beginning at line 24 of the present specification. Therein, 
applicants describe the upregulation of CD23 as an indicator of 
cell activation in response to CD40 triggering. In this working 
example, a Ramos cell line transfected with the C2 6 clone had 
diminshed capacity to upregulate CD23 in response to CD40L-CD40 
signals. Thus, the line transfected with the C26 clone 
demonstrated inhibition of CD40 mediated eel] activation. 

Furthermore, applicants draw the Examiner's attention to Hu et 
al. J. Biol . Chem. , 269 (48 ); 30069 . . This reference is dated 
December 2, 1994 on its face and clearly indicates that one of 
skill would have understood the metes and bounds of the phrase 
"CD40 mediated cell activation." In the introductory paragraph. 
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Hu et al. disclose that "CD40 activation is critical for B-cell 
proliferation, immunoglobulin class switching, and rescue of 
germinal center B-cells from apopcosis following somatic 
mutation.'* Clearly, there are numerous marker u of CD4 0 mediated 
cell activation which would have been known to one of skill in 
Che art which mark the activation of a cell due co CD40 
signalling. 

In view of the above remarks and amendments, applicants 
respectfully request the Examiner reconsider and withdraw this 
ground of rejection. 

Relection Under 35 U, S.C. 5112. first paragraph - Written 
Description 

The Examiner rejected claims 1-4 as containing subject matter 
which was not described in the specification in such a way as to 
reasonably convey to one skilled in the rel*=.vant art that the 
inventor (s), at the time the application was filed, had 
possession of the claimed invention. 

The Examiner stated that claim one {and therefore dependent 
claims 2-4) has been amended to recite truncation of ^'at least 
323 amino acid residues up to 414 amino acid residues" for which 
the specification fails to provide support. The Examiner stated 
that the specification provides support for truncations of about 
323 amino acids to about 414 amino acids. The Examiner further 
asserted that nowhere is it set forth that the truncation must 
be at least 323 amino acids. The Examiner stated that the 
original language indicates that the exact value may vary. 
Similarly, the Examiner stated, the specification provides 
support for truncations of about 414 amino acids, not exactly 414 
amino acids, the original specification and claim language 
indicates that the truncation may be slightly luore than 414 amino 
acids, but must be about 414 amino acids. Thus, the Examiner 
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stated, the instant amendment alters the claimed invention in 
scope from that originally disclosed. The Examiner suggested 
that in order to distinctly claim the truncation as supported by 
the original disclosure, without introducing indef initeness , the 
claims may be amended to recite amino terminus truncations of 323 
amino acids to 414 amino acids residues which is contemplated by 
the original specification, or more ideally, to recite the amino 
acid range of the truncated protein as discxused on page 5 and 
in Figure 2 , 

In response, applicants respectfully traverse the rejection of 
claims 1-4 under 35 U.S,C. §112, first paragraph. Without 
conceding the correctness of the Examiner's position, applicants 
have amended claim 1 to more particularly point out the presently 
claimed invention. Applicants have removed the phrase "at least" 
from claim 1. The presently claimed invention is directed to a 
protein consisting of a CRAFl amino acid sequence shown in Figure 
1 truncated at the amino terminus by 323 amino acid residues up 
to 414 amino acid residues, or a variant thereof wherein the 
variant comprises a conservative amino acid substitution, capable 
of inhibiting CD40 -mediated cell activation. Applicants point 
out that the sequence claimed in claim 1 i? supported by the 
subject specification, specifically. Figure 1. Also, applicants 
have described such proteins as presently claimed in the subject 
specification on page 8, line 3 to page 12, line 14 and have 
provided examples of such a protein dn Figures, l, 2A and 3 and 
on pages 5, lines 3-13 and page 5, line 31 to page 6, line 28. 
The specification provides a full written description of the 
claimed proteins and includes several working examples. See, for 
example, the C26 clone shown in Figure 3. Thus, applicants 
maintain that the specification provides sufficient written 
description of the presently claimed invention. In view of the 
above remarks and amendments, applicants respectfully request the 
Examiner to reconsider and withdraw 'this ground of rejection. 
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Rejection Under 3 5 U,S,C. SI 12. first paragraph ■ Enablement 

The Examiner rejected claims 1-4 under 35 U.S.C. §112, first 
paragraph as containing subject matter which was not described 
in the specification in such a way as to enable one skilled in 
the art to which it pertains, or with which it is most nearly 
connected to make and/or use the invention. The Examiner stated 
that the specification is not enabling for the invention as 
broadly claimed. The Examiner stated that the specification is 
not enabling for any variant of truncated CRAFl protein or 
truncated CRAFl proteins which inhibit any ^D40 mediated cell 
activation. 

The Examiner stated that the factors to be considered have been 
summarized as the quantity of experimentation necessary, the 
amount of direction or guidance presented, the presence or 
absence of working examples, the nature of the invention, the 
3tate of the prior art , the relative skill of those in the art, 
Che predictability or unpredictability of the art and the breadth 
of the claims. Ex Parte Forman . (230 USPQ 546 (Bd Pat. App. & 
Int. 1986) ) . 

The Examiner stated that the instant specification maps the 
regions responsible for binding to CD40 to the TRAP domain while 
che function of the other domains . present in CRAFl remains 
:5peculative , Further, the Examiner stated thau the specification 
<iiscloses that truncated CRAFl proteins retaining- the C- terminal 
TRAF domain (TRAF-C domain) defined by amino acid residues 415- 
!S67 of SEQ ID NO: 1 or 2 function as individual CD40 binding 
units which may have inhibitory properties. The Examiner stated 
uhat the specification further discloses that one specific 
t:runcated protein, C26, which consists of amino acid residues 
:i24-567, serves as a dominant negative protein, inhibiting CD40 
c;ell mediated CD23 upregulation . 
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The Examiner srated chat thus, the disclosure of the instant 
specification supplies sufficient objective evidence and guidance 
no make it predictable chat amino truncated CRAPl proteins 
retaining TRAF-C domain would bind to CD40 with properties 
similar to the C26 example. However, the Examiner stated, the 
specification does provide sufficient guidance and objective 
evidence that any variant of a CRAFl truncated protein would 
reasonably be expected to retain CD40 binding properties and 
inhibitory activity. The Examiner stated that the specification 
contemplates variants including amino acid substitutions, 
deletions, or insertions, or other chemical modifications of 
substituents (pages 8-11). However, the Examiner stated, the 
specification fails to provide sufficient guidance (with the 
exception of conservative substitutions as recited in claim 2] 
directing one of skill to determine where wi^.hin the truncated 
protein the modifications are acceptable and what types of 
modifications are predicted to result in similar binding and 
inhibitory activities. The Examiner stated that the 

specification discloses only that the TRAP-C domain is necessary, 
but supplies insufficient information regarding what sequences 
v^ithin this domain may be modified and still predictably result 
in similar activity. The Examiner stated that the amino acid 
sequence of a protein determines its structural and functional 
properties, and predictability of which amino acids can be 
substituted or modified within a protein's sequence and still 
result in similar activity is extremely complex, and well outside 
■ihe realm of routine experimentation, because accurate 
predictions of a protein's structure and function from mere 
:3equence data are limited. The Examiner stated that since 
(ietailed information regarding the structural and functional 
^requirements of this protein are lacking, it is unpredictable as 
i:o which amino acid substitutions, if any, meet the limitations 
<>f the claim. The Examiner stated that furthermore, while 
recombinant techniques are available, it is not routine in the 
art to screen large numbers of substituted proteins where the 
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expectation of obtaining similar activity is unpredictable based 
on the instant disclosure. Therefore, the Examiner stated, one 
of ordinary skill would require guidance, such as information 
regarding the extent of siabstitution and tho location and the 
specific amino acid changes which woula result in the 
preservation of the stated activity. The Examiner stated that 
therefore, it would require undue experimentation by one of. skill 
in the art to practice the invention as claimed without further 
guidance from the instant specification. 

The Examiner stated that additionally, as discussed supra, the 
phrase "CD40 mediated cell activation'' is vague and indefinite 
because it is not clear what : measurable properties of 
"activation" correlate with CD40 mediated cell "activation," nor 
is it clear when a cell is determined to be "activated." The 
Examiner stated that the specification provides guidance for the 
determination of inhibition by detecting CD40 mediated CD23 
upregulation. The Examiner stated that there is insufficient 
guidance or objective evidence to support the correlation of any 
other measurable "properties" and cell "activation/* The Examiner 
stated that the specification contemplates that "activation" may 
include any and all intracellular signalling, immune responses, 
allergic responses, apoptosis (page^s 14-18), yet there is no 
guidance provided teaching the accurate determination and 
measurement of ''activation" of these processes and their 
inhibition. The Examiner stated that absent further guidance it 
would require undue experimentation to practice the instant 
invention and to predictably identify inhibitory truncated 
proteins as broadly claimed. 

In response, applicants respectfully traverse the rejection of 
claims 1-4 under 35 U.S.C, §112, first paragraph and maintain 
chat the specification fully enables the presently claimed 
invention. Guidance as to where within the tr-incated protein the 
variation from the CRAFl sequence may JDe found in the 
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specification on page 8, beginning az line 19, Conservative 
substitutions are fully described and enabled. Table 1, on page 
9 of the specification also provides specific guidance as to 
which substitutions would be considered conservative. Applicants 
maintain that the specification and the references included 
therein (i.e., Dayhoff in the Atlas of Protein Sequence and 
Structure {1988) as recited on page 9 of the specification) 
provides a fully enabling disclosure for the presently claimed 
invention. 

As to the Examiner's comments regarding "CD40 mediated cell 
activation/^ applicants respectfully traverse. Applicants point 
out that the present invention is directed to a protein 
consisting of a CRAPl amino acid sequence - shown in Figure 1 
truncated at the amino terminus by 323 amino acid residues up to 
414 amino acid residues, or a variant thereof wherein the variant 
comprises a conservative amino acid substitution, capable of 
inhibiting CD40-mediated cell activation. Applicants maintain 
that the specification fully enables CD40 mediated cell 
activation and that one of skill in the art would know how to 
determine CD40 mediated cell activation. 

First, the specification provides a wor'king example of 
determining CD40 mediated cell activation. The specification 
shows the determination of the levfel of CD23 expression and 
discloses that a lack of upregulation of CD23 in a Ramos cell 
line indicates an inhibition of CD40'mediated cell activation. 
Thus, the cell activation was measured by determining the level 
of CD23 upregulation. This is a marker that one can use to 
'determine CD40-mediated cell activation. 

Second, applicants maintain that one of skill in the art would 
Know other markers of CD40 -mediated cell activation and would 
know how to measure them. See for example. Exhibit 1 attached 
hereto. Applicants refer the Examiner to the discussion of 
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Exhibit 1 hereinabove and maintain that Potocnik ec al . (1990) 
disclose differences in cell surface marker expression between 
T cells from normal individuals and T cells recovered from 
inflamed joints of rheumatoid arthritis (RA) patients (activated 
T cells) , Potocnik et al. found the molecules B-CS, CDS 9, CD40, 
CD4S RO; CD54 , CD76 and potentially IDll to be substantially 
upregulated on T cells from various body compartments in RA 
patients. Clearly, as of 1990, one of skill in the art would 
have known of these activation markers and how to measure them. 

In view of the amendments and remarks, applicants respectfully 
request the Examiner to reconsider and withd -aw this ground of 
rejection. 

Rejection Under 35 U.S,C. §102 (b) 

The Examiner rejected claims 1-4 under 35 U.S.C. §102 (b) as being 
anticipated by Sato et al . {FEBS Lett. 358:113-118, Jan. 23, 
1995) or Hu et al . (J. Biol. Chem. 269:30069-30072, Dec, 1994 - 
IDS) or Cheng et al , (Science 267:11494-1498, March 10, 1995 - 
IDS) . 

The Examiner stated that Sato et al . teach a truncated clone of 
CAP-i which encodes little more than the C- terminal region of 
CAP-l, between amino acid residues 384-540 sufficient co mediate 
binding to CD40. The Examiner stated that Sato et al. are silent 
regarding the inhibitory properties ' of the runcated protein, 
nowaver, CAPl is identical to the instant CRAFl, and the 
rapability of che truncated protein to inhibit CD4 0 mediated 
•activation events such as CD23 would be an inherent property of 
zhe truncated product. 

The Examiner further stated that Hu et al. teach the same CAPl, 
LAPl, CRAPl protein, termed CD40bp and a truncated version of 
only the C-terminal half, from amino acid residue 297-che end. 
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which binds to CD40, The Examiner stated that like Sato et al . , 
Hu et al. is silent regarding the inhibitory properties of the 
truncated protein, however, such properties would be inherent: to 
the product. 

The Examiner stated that Cheng et al. teach that truncated CRAFl, 
clone C26, identical to the instanr product, inhibits CD40- 
mediated up-regulation of CD23. 

The Examiner noted that the proteins designated CRAFl, CAPl (Sato 
et al.), CD40bp {Hu et al . ) , as well as LAPl (Mosialos et al. - 
IDS) refer to the same protein, as acknowledged in the instant 
specification on page 2 and as exemplified by the enclosed 
sequence data. 

The Examiner stated that -thus, each of Sato *t al . , Hu et al , , 
and Cheng et al . teach truncated :CRAF1 protein products as 
claimed which would inherently possess the same inhibitory 
properties . 

In response, applicants respectfully traverse the rejection of 
claims 1-4 under 35 U.S.C. §l02(b) over Sato et al . , Hu et al. 
or Cheng et al. Applicants maintain chac none of these 
references anticipate the presently claimed invention. 

First, applicants maintain that Cheng et al, is not a proper 
reference under 35 U.S.C. §102 (b) . The present application 
claims the priority of U.S. Provisional Application No. 
60/013,199, filed March ll, 1996. As to the Cheng et al. 
reference, the journal Science , volume 267 dated March 10, 1995, 
was placed into the U.S. Mail on March 10, 1995. Applicants 
attach hereto as Exhibit 2 a letter from Ms. Helen Williams of 
the American Association for the Advancement of Science 
indicating that March 10, 1995 issue date of Science was in fact 
the date of mailing. Thus, subscribers to the journal Sc±Bnc& 
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would noc have been in possession of the journal dated March 10^ 
-.995 until, at the earliest, March 11, 199S . Furthermore, March 
11 1995 is not more than one year prior to March 11, 1996. 
Therefore, applicants maintain that Cheng et al . is not a proper 
reference under 35 U.S.C §102 (b) . Accor'ingly, applicants 
respectfully request the Examiner to reconsider and withdraw rhxs 
ground of rejection based upon Cheng et al. 

Furthermore, if the Examiner were to reject claims 1.. 3 and 4 
under 35 U.3.C. §102 (a) over the Cheng et al . reference, 
applicants maintain that the Cheng et al . reference - 
publication "by others" as required under 35 U.S.C. ^^^^ (aK I 
L Examiner rejects the pending claims under 35 U.S.C. ^I02(a) 
in view of Cheng et al . . applicants are prepared to subm.t a 
Declaration Under 35 U.S.C, §1-132 as evidence tha. David Hong 
(the only author of Cheng et al. who is not named as an inventor 
of the present application) did not contribute to the conception 
of Che claimed invention. 

Applicants maintain that neither Sato et rX. nor Hu et al. 

anticipate the presently claimed invention. In order for a 

reference to anticipate the claimed invention, it must dxsclose 

every element of the claimed invention. Sato et al . do not 

disclose the truncated protein as presently claimed. The 

Examiner stated that "CAPl is identical to the instant CRAFl on 

page 8 of the August 13, 1998 Office Action. ^PP--^" 

respect fullv disagree. Applicants poiht out that the CAPi 

^- ' 1 -/I H^/ saro at al is a different length than the 
sequence disclosed by Sato et ax . is , . ^ . ^„ 

CRAFl sequence shown in Figure 1 o£ the present appUcation. 
Furthermore, there are numerous amino acid sequence ditferences 
Between the two proteins. FinaXly,. Sato et al do not d.sclcse 
a truncated protein as presently claimed. It iS clear thac the 
truncated protein as presently claimed is different than the C*P1 
sec^ence disclosed in Sato et al. Since Che prote.ns are 
different on their face (see Figure 2 of Sato -t al. as compared 
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wich Figure 1 of the present specification) , truncated versions 
c.f each protein would also be different. The inherency argument 
presented by the Examiner does not hold true. Clearly, different 
proteins will have different inherent characteristics. 
Therefore, Sato et al. do not anticipate the presently claimed 
invention , 

Hu et al. do not anticipate the presently claimed invention. Hu 
,.t al do not disclose the truncated protein -presently claimed. 
Pigure 4, panel A of Hu et al . discloses an amino acid sequence 
of a protein termed CD40bp. Hu et al. do not disclose a protein 
-onsiscing of a CRAFl amino acid sequence shown in Figure 1 of 
The subject specification which is truncated at the ammo 
cerminus by 323 amino acid residues up to 414 amino acxd 
residues, or a variant thereof wherein the variant comprises a 
conservative amino acid substitution, capable of inhibiting CD40- 
mediated cell activation. The Examiner stated that Hu et al . 
teaches "truncated version of only the Cterminal half, from 
amino acid 297-the end...." Applicants disagree with the 
Examiner's summary of the Hu et al . disclosure and maintain that 
Hu et al. do not teach a truncated version of CD40bp. Hu et al. 
merely disclose various characteristics of the full^Oensfih 
protein (see column 1, page 30072) and do not disclose a 
truncated protein. However, Hu et al. do rr ntion a truncated 
TRAF2 orotein, which is missing the RING finger domain, in the 
first ;entence of the last paragraph of the reference. This is 
not a disclosure of a truncated protein as presently claimed. 
Applicants also point out that the Hu et al . reference <^oes not 
disclose such a truncated protein as presently claimed which is 
capable of inhibiting CD40-mediated cell activation. 

Thus applicants maintain that the presently claimed invention 
is not anticipated by either Sato et al. or Hu et al . 
Furthermore, applicants maintain that Cheng et al . is not a 
proper reference under 35 U.S.C. §102 (b) . m view of the above 
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amandtnenns and discussion, applicants respectfully request that 
the Examiner reconsider and withdraw the- outstanding grounds for 
rejection and earnestly solicit the allowance of pending claims 
1 , 3 and 4 - 

If a telephone interview would be of assistance in advancing 
prosecution of the subject application, applicants' undersignea 
attorney invites the Examiner to telephone him at the number 

provided below. 

NO fee other than the S435.00 extension of time fee, is deemed 
necessary in connection with the filing of this Amendment. 
However, if any additional fee is :required. authorization xs 
given to charge the amount of any such fee to -Deposit Account No. 
03-3125. 

Respectfully submitted, 



I hereby certify that this correspondence 
is being cSeposited this dote with the 
U,S, Postal Service with sufficient 
postage as first class mail in an 
envelope addressed to: 
Assistant Conmissioner for Patents 
Washington, D,C. 20231. 



John W^ite 
Regis tira-taon No. 28,678 
Attorney for Applicants 
Cooper Sfi Dunham LLP 
1185 Avenue of the Americas 
New York, New York 10 036 
(212) 278-0400 



Scand. y. ImmunoL 3U 213-224, 1990 



Expression of Activation Antigens on T Cells 
in Rheumatoid Arthritis Patients 

J POTOCNIK. R. KINNE. H. MENNINGER, J. ZACHER, 
f ' EMMRICH & R, A. KR0C2EK 

Max-Planck-Sodciy, Research Unit for Rhcumaiology/Immunology ai ihe Insiiiuie for Clinical 
Immunology of chc Univcrsiiy. Eriangen. FRG. and Dcpanmcni of Medicine and Dcpanmeni of 
>urgt:r>\ BRK Ccnirc for Rheumaiology. Bad Abbach, FRG 

Poiocnik, A J.. Kinnc, R., Mcnninger. H.. Zachcr. J.. EmmrKh. F- Sl Kroczek, R.A. Expicssion 
of Aciivaiion Anugcns on T Cells in Rhcumiitoid Adhrilis Faiicnu. Scand, J. ImmynoL 31. 
213-2:4, IWO 

The aim of our study was to identify diiTerences in cell surface marker expreuion beiween T cells 
taken from ihe peripheral blood (PB) of healthy individuals and T cells recovered from inflamed 
joints of rheumatoid arihhtis (RA) paiienu. Out of 11 8 monoclonal antibodies (MoAbs) directed 
against aaivation antigens on haemaiopoiei^ cells. 12 MoAbs recognizing nine distinct surfaa 
molecules were selected after a -screening procedure to study the expression of the corresponding 
antigens on T cells from the PB, synovia) ttutd and synovial tissue of Ra paiienu, and also on T 
cells from PB and spleens of controls. Using iwo<olour flow cytometry and immunohistology wt 
found the molecules B-CS. CD39, CD40, CD45 RO. CDM. CD76 and potentially IDU to be 
substantially up*regulaicd on T cells from various body compartments in RA patients. We thus 
could determine that the cell surface of T cells in RA paiienu not oniy differs in MHC class 11 
expression, but also in b number of other activation-dissociated cell surface molecules from T cells 
in neaiihy individuals. 

Richard A. Krocztk, Max-Pianck'Socitty. Research Unit for Rheumatoiogyiimmynohgy at the 
institute for Oimcat Jmmynoi^^y of the Una'erstly. Schwabcchanhxe JO, D-SSiO ErUmgen. fRC 



Lymphoid cells seem to play a major role in the 
puihogcncsis and pcrpciuation of rheumatoid 
.ifihriiis ( RA). The majority ofmononuclear cells 
'.iiond in synovial tissue (ST) and synovial fluid 
(SFl of inflamed joints are T lymphocyies [l. 3]. 
These T cells differ in a number of cell surface 
markers from T cells present in ihc peripheral 
Wood- (FBI of healthy individuals. The most 
a>nspicuou$ finding in this respect a clearly 
i:[evate0 expression of MHC class II antigens on 
T cells in the PB and in particular in the SF and 
ST of patients with RA (7. 10, li. 23]. This 
phenomenon is widely regarded as a sign of T-ccll 
:inivation. Supporting this view are observations 
• :i discretely increased spontaneous prolifcr- 
.tiion rate of T cells recovered from SF [21, 37), 
On the other hand, the expression of other 
jciivaiion markers such as receptors for inier- 
iciikin-2 or transferrin Is in most cases barely up- 
regulated (6, IS. 22). In comrasi lo in viiro- 
aciivaicd normal lymphocyics. MHC class' II- 



bearing T cells from SF do not show signs of 
blastoid iransformaiion [7]. Aliogcihcr these 
findings indicate that R A Tcclls share MHC class 
H expression with in viiro-activaicd PB T cells 
but clearly differ in surface phenotype and func- 
tion. The reason for this divergence is unicnown. 
In the present study wc have examined the 
expression of other activation markers on the 
suri*ace of RA T cells in order to delineate further 
the functional state of these cells in vivo. 

MATERIALS AND METHODS 

Paiienu and controls. Ten patients with RA accord- 
ing lo ihe 1987 revised ARA Cfiiena |21and one patient 
with a reactive synovitis caused by a knee injury were 
included in this study. Clinical data for these paiicnts 
are given in Table 1 . All RA paiicnis had acute synovitis 
with hydrops. ST was obtained from paiienu at syno- 
vectomy. Spleen tissue was removed from patients 
undcrpoinp abdominal surgery. None of the spleen 
jonori show signs oi'an acute inllammaiion. 
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TadU J. Paticni characteristitu 



Tfcaimcni 



Paiieni 


Sex 


Age 


Dur. 


Diagn. 


NSAID 


SaaRD 


Glucoconicoids 


RF 




M.M. 


F 


30 


110 


RA 


Diclofenac 








% 


H.F. 


M 


49 


62 


RA 


Diclofenac 










W,M. 


F 


76 


36 


RA 


Kxioprofen 


Auroihioglucosc 


Mcvhyippcdnijolonc 






P.T. 


F 


60 


50 


RA 


Diclofenac 


Aurothioglucose 








T.P. 


F 


59 


)8 


RA 


Ketoprofen 










S.M. 


M 


56 


158 


RA 


Ketoprofcn 


Aufoihtoglucose 








K.A. 


M 


67 


12: 


RA 


Diclofenac 




Prcdmsolonc 






O.M, 


M 


47 


3 


ReaSvn 












A.T. 


F 


57 


87 


RA 


Diclofenac 










G.E. 


F 


67 


132 


Ra 


Diclofenac 










M.T. 


M 


66 


156 


Ra 


Diclofenac 











Age in number of years. 

Dur., duraiion of disease in months. 

Diagnosi€:RA. rheumatoid arthritis; RcaSyn, reactive lynovjiis, 

NSAID. non-steroidal *nii-infiammaiory dnjgs; SAARD. ilow-aciing anti-rhcumaiic drugs. 

RF. rheumatoid factor. 

ESR. erythrocyte sedimcnuiion rate (mmyh). 



Ctll isolation. Mononuclear cells were separated from 
hepariftized PB or SF on a Ficoll-methioaie (Lynpho- 
prep. Nycomed. O&lo, Norway) density gradient. Syn> 
vffiiomy (issue was digested with 2 mg/ml coUagenase 
(Biochrom, Berlin, FRG) and 0.15 mg/ml DNasc 
(PaeseU Frankfurt. FRG) for 2 h at 37''C in Hanks' 
balanced salt solution (HSS) without Ca^^. Mg:* 
(Biochrom, Berlin. FRG). and subsequently fractio- 
nated by centrifugation on discontinuous gradients 
consisting of 10%, 20%. 50Vo and 60% Pcrcoll (Phar- 
macia, Freiburg, FRG) in HSS without Ca^^, Mg^'. 
The fraction enriched for T cells was removed from the 
interface between the 50% and 60 '/o Pcrcoll layers. 

MoAoeional antibodies. The monoclonal aniibodie& 
(MoAbs) used m this study are listed in Table U. 

Immvnofluoffscenee flow cytometry. 2-2.5 » 1 0* cells 
were washed twice with PBS containing S'i'^ FCS and 
0.05 sodium azide and then incubated for 30 min at 
4-C with unconjugated MoAbt. T>)e cells were then 
washed and labelled with fluorescein isothiocyanaic* 
conjugated polyclonal goat antt-mouse immunoglobu- 
lin serum (Mcdac, Hamburg. FRG). For twcxoiouf 
immunoiiuorescencc studies an additional washing step 
was per formed followed by incubation wuh normal 
mouse serum m order to block non-specinc bindin$, 
The cells were stained with a pnycocrylhrin-conjugated 
antibody and washed again twice. In all studic^i 20.01X) 
live cells were analysed on an EPICS 753 fluorescence- 
acdvaied cell sorter {Coulter Electronics. Hialeah. 
USA) using propidium iodide gatmg for exclusion of 
dead cells (3 3]. The threshold for positive stainmg was 
• defined to maximally include 1.5% of the negative 
controls. Tliroughout the study an identical setting of 
the instrument (gain, laser output, photomultiplicr 
voltage) was used. 

}Iutohgy. All samples were frozen and stored at 
-70'C or in liquid nitrogen. Cryosiai sections were 
fixed for 10 min in acetone. Immunohiiiotogy wai» 
pcrfonncd on cryostai sections using the alkaline 



phosphatase aniialkaline phosphatase (APAAP) tec 
nique {8]. After prc-incubacion. MoAbs were added i 
1 h in dilutions of l : 50 or I : tOD in Tris-butfered ali 
fTBS) with l^/> bovine scnim albumin (BSA). Aftci 



Tabl£ 11. Monoclonal antibodies used in this study 



Antibody 


Specificity 


Refeicoo 


OKTU 


CD2 


36 


0KT3 


CD3 


32 


Uu4 


C03 


25 


UCHTI 


CD 3 


4 


91D6 


CD4 


n 


Lxu 2a 


CDS 




50H19 


CD9 


27 


OKMl 


CDllb 


5 


a-Tac 


CD25 


34 


U2 


CD25 


11 


4B4 


CD29 


39 


OKT28 


CD39 


11 


Al 


CD39 


11 


B-EIO 


CD40 


tl 


A6 


CD4S RO 


ft 


7F7 


CDS4 


U 


0KT3? 


CD5A 


11 


MEM.75 


CD71 


11 


HD66 


CD76 


11 


L243 


MHCdassM 


24 


TU66 




11 


8-C5 




11 






n 


IDII 




M 


ACT35 




n 


VLA-1 




18 


UM4D4 




19 


361 




Unpubtisht 


534 




Unpublishe 



conicoids 



RF ESK 



lone 



3ft 



drugs. 



>sphaiasc <aPaaI*» iccn- 
n, MoAbs »vcrc added tor 
!ao in Tris-buiTereil salinv 
1 sibumm (BSA). Aflcr ;j 

dies u^cd in ihis s^ud> 
y RefcTcncc 

i: 

25 
4 

27 

5 

It 
29 
11 
II 
11 
11 
It 
11 
II 
11 

It 24 
11 
11 
11 
U 
11 
18 
19 

Unpublishcc 
Unpublished 



u*-« <f«D a F(abh Roai ami-mouse aniibody <Dia' 
H»mbu% FRG> was applied .or I h (1:20 in 

!n of 1 • lOO (in TBS/1% BSA) wat added for 30 mm 
' "; ", rii^a«i washing steps. TTic alkaline phosphau.^ 
' l!/devdopcd in a solution containing 3 mg oaphihoi- 
I ts-V^-prtoTphate in 200 mI A/.\Hiimeihylto«namide 
'fmg F«i Red TR (Sigma. Dcisenhofen. FRG)..and 
' 4 mg levamiaole in 10 ml TBS. pH 8,6 for 30 mm. AU 
mcubauons were pertonwd at room lempcratuft. The 
sections were counicniainod with Mayer's haematoxy- 
lin. 

♦ RESULTS 

Expression of acitvation artrigm on FB T cells 
tram healthy donors and RA patients 

A panel of 1 18 MoAbs [1 11 was sotcticd on 
unseparaied cells from three SF and three ST 
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samples r RA paiicnis by one-colour flow 
cyiomeiry. and 48 MoAbs showed positive sum- 
ing. The critcri n for the next screening step was 
absent r zi least dearly lower cxpressi n of the 
corresponding anitgens on PB mononuclear cells 
from hcallhy donors; 12 MuAbs wiiU the greatest 
diffeTcncc in expression were selected for all 
subsequent studies. The 12 MoAbs were then 
used to analyse T cells from PB of healthy 
individuals and RA patients by two<olour f\ow 
cytometry. Also included in lhes<; s;udies was a 
panel of standard' MoAbs in order to better 
characicfizc the T cell populations examined. The 
antigens recogniied by this standard' set were 
CD4 and CDS as classical markers tor functional 
T<ell subsets, the adhesion molecules CD2. 
CDl lb and CD29, and the activation-associated 
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Fio. 2. Disiribuiion of aciivaiion aniigcns on SF T 
reprcscni the peranugcs of staining of CD3" cciU- 
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^lecutoMHCctossU.CD2S,VLA-l (18).CD9 
,^1 and UM4D4 (19]. In addition, MoAbs 361 
J 534 were used, since they recogniic aciivaiion 
Tigens on HUT 102 eeUs (O. Majdic. W. 
ilnaop. personal communicaUon). Fig. \ show, 
»B T cells from healthy donon in companson 
^.,h PBT etlU from RA patients suined with our 
randardsetandtheseleaed 12MoAbs.OnPBT 
from RA patients MHC class » P'oduc^ 
; the anUgen ^cognized by UM4D4 sho>jtd 
elevated levels, which is in accordance «i h 
p«vio«»y pubUshed data {12. 15. ^ 23]. In 
addiuon. the staining «tth MoAb SOH 9 w« 
clearly increased. In healthy indiwiuaU only 
Zc antigens (CD45 RO. CD76 and B^5) out of 
ihe selected markers were prcscm on resting PB l 
cells. In contrast. T cells from the PB of RA 
patients reprodudbly showed a slightly elevated 
Mptession of most of the examined antigens. A 
oariicularly marked increase in staiwng was 
SJ^ed iith the MoAbs A6 (CD4S RO) and B- 
CS and to a lesser degree with the MoAbs 7F7/ 
OKT27 rccogniang the ICAM-I molecule. Siam- 
mg with MoAb 1 D 1 1 revealed a high variation of 
antigen expression on RA PB T cells. 

Expression of aciivaiion antigens on SF T-cells of 
RA paiienis 

Ai a next step SF T cells from RA patients were 
STANDARD MASS 
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invesiinated by twcx lour flow cytometry 
Frg lun general. SF T cells showed a higher 
exoressi n of the examined activauon anugens 
than PB T cells from RA patients. A consuni 
feature in this respect was the very high percent- 
ageof MHCdassII- andUM4D4' TcelUmthe 
indard panel. Another remarkable aspect w« 
ihatihesumofCD4- and CDS' T cells.n the SF 
was usually clearly lower than the number of cells 
bearing the CD3 molecule. In the panel of the 
selected workshop MoAbs we observed a further 
increased peteeniage of staining with the MoAbs 
Ad and B-CS. with almost all T cells expressing 
Ihe corresponding antigens. A higher degree of 
staining was also found with MoAbs specific for 
the ICAM-l (CDS4) molecule, The antigens 
recogniied by MoAbs HD66 (CD76) and IDU 
showed a high variability of expression on SF T 
' cells. 



Direct comparison of aciiiaiio.. on T ceils from 
PB.SFandST 

m one single patient we were able to compare 
(he surface phcnoiypc of T cells obtained from 
PB. SF and ST at the same time ( Fig. 3; the results 
for SF T cells are also shown as SF Pat. K.,A. in 
Fig 2). Unless the expression of a given acii- 
vaiion antigen was already strongly ap-regulated 
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PR r SF a subsiamially higher expression cf 
' f .he analysed markerscould be observed _ 

^fr ce eri-Ws from ST. In pan-cuiaM « 
.he case '-ith M Abs recognmng CD39. 
,«H CD76 and alio for ihe molecules 
'^Z^V^oA^^'--'-^^' iDU.AUhoufh 
■ lulu tnusi be viewed wiih cauiion s.nee the>- 
"^ Tt^^incd only in a Single case, they 
* . manv activation antigens are up-regulaied 
cell* *hich emer the inflamed t.s*ue com- 

r,.p.,graphiecl disiribu.ion of acivamn antiftn, 

,n order to examine the distribution of the 
ion antigens detected by our . selected 
Workshop MoAbs on the vanous cell types 
;'inttJ the ST ofRA patients, immunoh.stolo- 
Sstud.cs were perforrncd. The stamtoBP^^^^ 

;.,n5 obtained arc summanzed .n Table Ui^ 
'stAb UCHTl w.schosen as T<eU -rWc 
.nee it aave opi.mal results. MoAb UCHTl 
I^tidindividLT cells tn the synovia. l.n.ns 

I ,^cr of the control and RA tnatenal. welU> 

,„Jividual spindle-shaped cells, a B'"^'^";^^ / 
Icellsmthe inflammatory .nfiltrates-andalmosi 



ivmphoid follicle cells in RA. The clas^l T 
«l.- activation anugens 

■TCO^Sl. transferrin receptor (CD71) and MHC 
S 11 showed a ver> divergent dtstrjbu . n^ 
While CD25 was seen only on ^^^^ 
RA inflammatory infiltrates and lymphoid folh- 
Is the other two markers were lound n a 

val^ety of cells no- --"^t-i^^^Vg^ A. 
Out of the selected 12 MoAbs. O^^ff ^"J^" 
^moi stained almost all endothelial cells on 
om and lS synovium and less than 50 W 
«Lial lining, spindle-shaped and lymp^id 
Se cells in RA. MoAb TU66 was negaitve on 

novial lining «ll. c'S^ 
vidual cells in RA lymphoid follicles. The CD40 
^tigen displayed a very ^road dutn^utio^^^^^^^ 
nearly all cell type* present in RA ST. and about 
50",. of cells in regions nch in T cells wer* 
positive. MoAb A6 (CD45 RO) was fo""'* 
^ionty of cells in lymphoid. follicles and mflam- 
Jory infiltrates an. also .n ^o-^^^^l^'^^^, 
cells in other regions. The antigen CDS4 (ICAM 
M wis expressed on a large number of synovial 
n was expr control and 

lining and endothelial cei s in w . . 
liA synovium, and in addition on approximately 
of cells in areas rich in T cells. Thus, the 
results Obtained bv immunohistology were gcner- 
Jwln good agreement with the flow cytometry 
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daia Exceptions lo this rule were ibc staining 
paucn. with M Abs B^5 and HD66, the most 
probable explanation being a failure of the 
MoAbs 10 properly bind to denatured anugen, 
MoAbs IDl I and ACT35 could not be evaluated 
since they altogether failed to siain fixed ST in a 
specific manner. 

Expression of activation antigins on spUen T celts 

There remained the possibility that some sur- 
face markers found on SF T cells were acquired as 
a consequence of a migration through a tissue 



compartment, and not as a rejuh f a chan^ n 
cell function induced by inflammation. Sioer 
iherc arc no ideal conir Is for T cells taken from 
inflamed tissue, we analysed the expressi n of ihe 
cell surface anugcns on T cells removed from 
spleens. The results are shown in Fig. 4. U 
comparison with PB T cells several aspecis.wm 
remarkable: the expression of MHC class U 
products was similarly low. but there waa a dor 
ujvrtgulaiion of the antigens CD45 RO aad 
IDU. and to a lesser degree of B-C5. Still m 
comparison with SF T ceUs. the levels of siaimag 
for ICAM-l . B-C5 and HD66 were subswnually 
lower on spleen T cells. 



PHA stimulated PB T Cells 
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esuii r a change m 
iflammation. Since 
r T cells lakcn fro/t 
he exprcssioaofthi.' 
;clis removed ffo.T) 
>wn in Fig. 4. in 
c vera I aspects wc,v 
of MHC clasi II 
j( there was a cte;ir 
IS CD45 RO and 

of B-C5. Slill. in 
e levels of siaining 

were subsianiiallv 



Ixpression of actioation aniigens on in vitro 
M-rn ated T cells 

in order to documeni the degree of expression 
M the examined aciivaiion aniigens on fully 
titivated T cells, we stimulated PB mon nuclear 
,ciisof a donor with FHa and analysed the T cells 

iwo-cotour flow cytometry (Fig. 5), This was 
performed with cells of only one individual, since 
ihe results obtained were in perfect accordance 
vMth the data collected in a large number of 
ijentica) expcnmcnis (1 3]. The only deviations 
«ere increased percentages for CD45 RO (95% 
versus 65%) and CD76 (86% versus 35%) on day 
(J. The data demonstrated that PH A-stimulated T 
cells express the majority of the examined acti* 
v^iion antigens to almost 100% shortly after 
jciivaiion. The only exception were MoAbii 
recognizing the CD39 and ACT35 antigens, 
where the levels of staining were only moderately 
increased. MoAb 22.2 turned out not to recognize 
J T<ell antigen (13]. 



DISCUSSION 

The aim of our study was to identify differences in 
cell surface markers between T cells taken from 
(he PB of healthy individuals and T cells reco- 
vered from inflamed joinis of RA patients. The 
b^sic idea was that an altered functional state of T 
vclts located at the site of inflammation should 
result in an altered expression pattern of cell 
Nurface markers. A precedent \s the increased 
expression of MHC class I! molecules on T cells 
in SF and ST [7. 1 0). and also to a lesser degree on 
T cells in the PB (12. 23) of RA patients. 

Wc have screened a great number of MoAbs 
Jirecied against activation molecules on cells of 
I he haematopoietic lineage for an incrcisjcd Plain- 
ing of RA T cells. As a result several surface 
markers were identified which fulfilled this criter- 
ion. The most impressive increases m expression 
on T cellJ from RA patients were seen with McAb 
B-C5. which recognizes an as yet unclusiercd cell 
surface molecule, and with MoAb .\6. which is 
:ipecific for the CD45 RO antigen. In addition, wc 
observed elevated levels of expression for fCAM- 
I (CDS4) as well as for the CD39 and the CD40 
molecules. Three other antigens (CD76. IDII 
and ACT35) were present on a substantial 
number of T ceils in some but not all RA patients. 
The expression of ICAM-l on SF T cells agrees 
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well with a recent report on the presenoe of this 
a*iUgen n lymphocytes in ST sections of RA 
patients [16]. Similar to our findings. Pitzalis et al. 
(31) described a high expression of CEM5 RO. a 
l80*kDa isofonn of the leucocyte comm n anti* 
gen. on T celU from SF of R A patients. The other 
aniigens examined in this study have nly been 
analysed in viiro. The CD39 and CD40 molecules 
are best characterized on B cells, where they can 
act as co<^timulatory molecules (14. 35). The 
MoAb HD66 is specific for the CD76 antigen; B- 
C5. ACT33 and IDI I represent new, unclustercd 
antigens. 

A phenomenon common to all ofthe activation 
antigens analysed in this study was the hierarchy 
of expression on T cells from various compart- 
ments. Characteristically, the levels of expression 
were lowest on PB T cells from healthy indi- 
viduals* already elevated on T cells from thePB of 
RA patients, and reached the highest values on T 
cells recovered from SF. An isolated observation 
made with T cells obtained at the same time from 
the SF and ST of a single RA patient suggested 
that even higher levels of activation antigen 
expression can be found on T cells originating 
from inflamed ST. This compartmcnial hierarchy 
of expression on T cells in RA patients, already 
observed with MHC class II ((7, 12, 37] and also 
this study), could be interpreted as a sign of 
increased celt traffic between inflamed tissue and 
PB. Any alternative explanation would have to 
implicate factors with systemic effects on T cells 
not directly involved in the inflammatory process. 

The function of most ofthe examined aniigens 
is unkriown. Nevertheless, some indirect informa- 
tion regarding the role of these aniigens in vivo 
can be gained by the analysis of their tissue 
distribution. Our results obtained with two- 
colour flow cytometry already revealed that none 
of (he antigens is restricted to T cells (data not 
shown), and this was conhnmed by immimohisto • 
logical analysis. Our finding of broad tissue 
distribution of the examined antigens in vivo is 
suppo ned by in vitro data collected recently in the 
activation antigens >^orkshop of the Fourth In* 
tcrnational Conference on Human Leucocyte 
Differentiation Aniigens. These results, obtained 
independently in many laboratories, demon- 
strated that ttie CD39, CD40. CD45 RO. CD54. 
CD76. B-C5 and IDII aniigens are expressed to a 
high degree on unstimulated B cells as well as on 
in viirb-aciivated T cells and monocytes (13). In 
these studies only MoAb^ 22.2 preferreniially 
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siaincd monocyi«, whereas reaciiviiy wiih 
MoAb ACT3S was sir ngly biased towards T 
lymphocyics. The combined analysis of our in 
vivo daia and the worksh p in viir rctulis 
revealed two major features common lo ihc 
aciivation aniigcns sclccied by our screening 
protocol: a broad lissue disiribuiion and an up- 
regulated expression on T cells resident in 
inflamed tissue or activated in vitro. These ex- 
pression eharacierisiics could reflect a common 
functional role as homing receptors and/or mol- 
ecules mediating ccll^ll or ccri-mairix interac- 
tions. Only the antigens defined by MoAb 22,2 
and ACT3S are probable exceptions in such a 
hypothetical concept due lo their rather restricted 
tissue distribution. The ICAM-l (CD54) anugen 
is indeed a well<haracierized cell adhesion mol- 
ecule and its ligand is identified to be LFA-l (28). 
Data obtained for CD4S RO [30] and CD40 (26] in 
vivo are compatible with a participation in cell 
adhesion. 

Molecules which determine the potential of 
cell-cell or cell-matrix interactions could already 
be expressed on T cells resident in healthy tissue. 
Since our studies performed on T cells from- 
inflamed joints did not allow a distinction 
between an antigen up^regulation caused by 
inflammaiion and a physiological up-regulation 
initiated by contact with tiisue. T cells resident in 
normal spleens were also investigated. These data 
clearly indicated that a strongly elevated ex- 
pression of the CD45 RO and I d 1 1 antigens docs 
not represent a specific response to inflammaiion, 
but rather reflects more general functions of these 
molecules on T cells. In contrast. MHC class U 
products and several activation molecules from 
our panel (CD54. CD76. B-CS). which were 
substantially up-regulated on SF T cells, were 
present on spleen T cells to a similar degree as on 
PB T lymphocytes. The increased expression of 
ihese antigens thus might be related to an altered 
functional state of T cells participating in an 
inflammatory process. The CD3^ and CD40 
antigens could not be clearly assigned to any of 
the two groups since the differences in staining 
between the various comparimcnis were too 
small. This tentative classification into 'resident' 
and i nflammatory ' cell surface molecules on T cells 
has certainly lo be validated by analysing a large 
number of samples from R A paiienis and patients 
vviih oihcr chronic inflammatory diseases. 

In conclusion, wc hove identified a number of 
cell iuriacc molecules -B-C.v CD39. CD40. 



CD45 RO' Cl)54. CD76 and potentially IDU 
which arc ( i 1 clearly up-rcgulaied n PB and SF 
cells in RA paiienii. (ii) not rcsitictcd toinflam 
tissue, liiil n t restricted fo a particular cell tyi 
and livj strongly up-regulated on in vitro^ac 
vatcd T cells, U is mteresting to note that i 
idcniifiea molecules resemble in all these aspei 
MHC class li products, whose increased . 
pression on a variety of cells, including T cells, 
clearly implicated in a variety of auioimmu 
diseases. 
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